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1 . A system for bi-dirdctional transmission of optical signals over a single 

2 optical medium coupled between at least two nodes, said system utilizing a first optical 

3 transmission band for signals traveling in a fu-st direction and a second optical 

4 transmission band for signals traveling in a second direction, said system comprising: 

5 at least a first combiner/separitor unit at a first of said two nodes, said first . 

6 combiner/separator including an inpui port, an output port and a bi-directional 

7 input/output port for coupling to said sWle optical medium, a first optical filter within 

8 said first combiner/separator unit coup^d to each of said ports therein, said optical filter 

9 being substantially, transmissive to optical signals of said first band entering said input 

10 port and exiting on said bi-directional irJput/output port and said filter being substantially / 

1 1 reflective for signals of said second ban(| entering said bi-directional input/output p ort | 

12 and exiting on said output port; and 

13 at least a second combiner/separator unit at a second of said two nodes, said 

14 second combiner/separator including an input port, an output port and a bi-directional 

15 input/output port coupled to said optical medium, a second optical filter within said 

16 second combiner/separator unit coupled ti each of said ports therein of said second 

17 combiner /separator unit, said second optical filter being substantially transmissive to 

18 optical signals of said second band entering said input port and exiting on said bi- 

19 directional input/output port and saicj filter Ibeing substantially reflective for signals of 

20 said first band entering said bi-directional i|;iput output port and exiting on said single 

2 1 direction output port. 

1 2. The system of Claim 1, further including at least one intermediate node, 

2 said intermediate node comprising: 

3 at least one said first combiner/separaj^or unit and at least one second 

4 combiner/separator unit, and 

5 at least a first and second optical amplifier, said output port of said first 

6 combiner/separator unit coupled to said input Aort of said second combiner/separator unit 

7 through said first optical amplifier, said output\port of said second combiner/separator 

8 unit coupled to said input port of said first combiner/separator unit through said second 

9 optical amplifier; 
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said first and second combiller/separator units being alternately coupled within 
said bi-directional transmission system such that pairs of said first and second 
combiner/separator units are utilize d in combination, said bi-directional ports of said 
combiner/separator units being coi pled to one another. 

3. The system of Clai4 U wherein said optical transmission bands are L- 
band and C-band. 

4. The system of Claim! 1, wherein said fu-st node includes a first set of one 
or more optical translator units for t anslating received wavelengths to wavelengths of 
said first transmission band, said optical translator units being coupled to an optical 
multiplexer unit and said optical mu tiplexer unit bemg coupled to said mput port of said 
first combiner/separator unit; 



said output port of said fu*st 



combiner/separator unit couple to an optical 



demultiplexer unit, said optical dem jltiplexer unit coupled to a second set of optical 



translator units for translating wavel 
received wavelengths. 

5 . The system of Claini 



said first combiner/separator unit ac 



engths of said second transmission band to said 



4, wherein said first node further includes at least 



one optical amplifier coupled between an output of said multiplexer and said input port of 



d at least one optical amplifier coupled between said 



output port of said first combiner/separator unit and an input of said demultiplexer. 



6. The system of Claim 
one or more optical translator units 



1, wherein said second node includes a first set of 
br translating received wavelengths to wavelengths 
of said second transmission band, said optical translator units being coupled to an optical 
muhiplexer unit and said optical mu tiplexer unit being coupled to said input port of said 
second combiner/separator unit; 

said output port of said secocld combiner/separator unit coupled to an optical 
demultiplexer unit, said optical demultiplexer unit coupled to a second set of optical 
translator units for translating waveleagths of said first transmission band to said received 
wavelengths. 
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7. The system of Claim 
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6, wherein said second node further includes at least 



one optical amplifier coupled between an output of said multiplexer and the input port of 
said second combiner/separator unit and at least one optical amplifier coupled between 
said output port of said combiner/sq )arator unit and an input of said demultiplexer 

8. The system of Claim H, wherein said filters included in each of said first 
and second combiner/separator units are thin film wide-band filters 

9. The system of Claim 
transmissive insertion loss in the ran] 
rang of 0.3 to 0.9 dB 

10. The system of Clain^ 2, wl^erein said intermediate node includes co 
located end terminals 

11. The system of Claiml 2, 
add/drop terminals. 



wherein said C-band and L-band filters include a 
of 1.3 to 1.7 dB and reflective insertion loss in the 




herein said intermediate node includes optical 



A system for bi-diAectional transmission of optical signals over a single 
2_ /optical fiber, said system including at least two nodes having said optical fiber coupled 
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therebetween, said system utilizing bnly two distinct optical transmission bands, a single 
one of said bands for transmission or said optical signals in one of two directions, the 
other of said bands for transmission ^f said optical signals in the opposite direction, said 
system comprising: 

at least a first and second comfciner/separator unit, at least one combiner/separator 



I ui 



unit located at each of said two nodes, each said combiner/separator unit including an 
\ input port, an output port and a bi-directional input/output port for coupling to said single 
] optical fiber, an optical filter within saiai combiner/separator units^coupled to each of said 
I ports, each said combiner/separator unit bperable to direct optical signals entering said 
I input port through said filter to said bi-directional input/output port and to reflect optical 
\ signals entering said bi-directional input/output port off of said filter to said output port^ 
said optical filter in said first comb finer/separator unit being substantially 
transmissive to a first of said two bands anlji substantially reflective to optical signals in 
said second band traveling in an opposite diiection; 
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said filter in said second combiner/separator unit being substantially transmissive 



to signals in said second band and 
traveling in an opposite direction; 



substantially reflective for signals of said first band 
and 

said first and second combiner/separator units being alternately coupled within 
said bi-directional transmission sy stem such that pairs of said first and second 
combiner/separator units are utilized in combination, said bi-directional ports of said 
combiner/separator units being coupled to one another. 

The system of Claim 12, further including at least one intermediate node, 



13. 



said intermediate node comprisin 
at least one said first com 

combiner/separator unit, and 

at least a first and second 

combiner/separator unit coupled 

through said first optical amplifier 



iner/separator unit and at least one second 



Dptical amplifier, said output port of said first 
0 said input port of said second combiner/separator unit 
, said output port of said second combiner/separator 
unit coupled to said input port ofjsaid first combiner/separator unit through said second 
optical ampUfier. 

14. The system of Chim 12, wherein an end node in said system includes 

separator unit, said end node further including a first set 
units for translating received wavelengths to 



either a first or second combiner^ 
of one or more optical translator 



wavelengths of one of said two c istmct transmission bands, said optical translator units 



being coupled to an optical multi 
coupled to said input port of said 



said combiner/separator unit and 



exer unit and said optical multiplexer unit being 
comb iner/separator unit; and 

said output port of said cimbiner/separator unit coupled to an optical 
demultiplexer unit, said optical demultiplexer unit coupled to a second set of optical 
translator units for translating wavelengths of said other of said two transmission bands to 
said received wavelengths. 

15. The system of Cla m 14, wherein said end node further includes at least 
one optical amplifier coupled betAveen an output of said multiplexer and the input port of 



t least one optical amplifier coupled between said 



output port of said combiner/separator unit and an input of said demultiplexer. 
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16. The system of Claim 12, wherein said filters included in each of said first 
and second combiner/separator units ere thin film wide-band fiUers. 

17. The system of Claim 1<), wherein said C-band and L-band filters include a 
transmissive insertion loss in the rang<! of 1.3 to 1.7 dB and reflective insertion loss in the 
rangofO.3 to0.9dB. 

18. The system of Claim 12, wherein said transmission bands are selected 
from the group consisting of L-band/c|band, C-band/S-band, CI band/C2 band and S- 
band/L-band. 



C^band, 



1 9. The system of Cl^im 
located end terminals. 




wherein said intermediate node includes co- 



herein said intermediate node includes optical 



20. The system of Cl£ 
add/drop terminals. 

• A method foV bi-directional transmission of optical signals over a single 
2 jbptical fiber coupled between two nodes, said method utilizing only two distinct optical 

f) transmission bands, a single lone of said bands for transmission of said optical signals in 
one of two directions, the other of said bands for transmission of said optical signals in 

5 the opposite direction, said method comprising: 

6 providing at least a first and second combiner/separator unit, at least one 

7 combiner/separator unit located at each of said two nodes, said combiner/separator units 

8 each including an input port, ap output port and a bi-directional input/output port for 

9 coupling to said single optical fiber, an optical filter within said combiner/separator units 

10 coupled to each of said ports, each of said combiner separator units operable to direct 

1 1 optical signals entering said input port through said filter to said bi-directional 

12 input/output port and to reflect optical signals entering said bi-directional input/output 

13 port off of said filter to said output port 

14 said optical filter in said first combiner/separator unit being substantially 

15 transmissive to a first of said twi bands and substantially reflective to optical signals in 

16 said second band traveUng in an apposite direction, 
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said filter in said second/combiner/separator unit being substantially transmissive 
to signals in said second band and substantially reflective for signals of said first band 
traveling in an opposite direction; and 

alternately coupling said first and second combiner/separator units within said bi- 
directional transmission systen. such that pairs of said first and second 
combiner/separator units are utilized in combination, said bi-directional ports of said 
combiner/separator units being coupled to one another. 

22. The method of ulaim 19, wherein said transmission bands are selected 
fi-om the group consisting of L-band/C-band, C-band/S-band, CI band/C2 band and S- 
band/L-band. \ 
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